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WIPER BLADE FOR CLEANING A 


WINDSCREEN OF A VEHICLE 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

If any charges or fees must be paid in connection with the following 
communication, they may be paid out of our Deposit Account No. 25-01 15. 

Prior to initial examination, please amend the above-identified patent 
application as indicated below. 

In the specification: 

After the claims, add a new page as follows: 


windscreen on a vehicle, has a frame with at least two claws to retain and guide a 
rubber-like wiper element, where the frame has at least one claw bow with a claw on 
at least one end of the bow and a pivot at a distance from the claw, where the claw 
has a contact surface at the claw base pressing on the upper side of the wiper element, 
where the surface is delimited in the longitudinal direction of the bow by an outer 
edge and an inner edge and has a maximum length and has claw fingers on the 
opposite longitudinal sides of the wiper element which capture the rear body forming 
part of the wiper element or engage longitudinal grooves in the side of the rear body 
and are delimited in the longitudinal direction by an outer edge and an inner edge, 


ABSTRACT 


A wiper blade for cleaning a windscreen, in particular, a curved 


and the contact surface envisages that the claw fingers of at least one claw of the 
wiper blade are offset in relation to the contact surface in the longitudinal direction of 
the bow toward the pivot of the claw bow in such a way that the outer edges of the 
claw fingers are located within an area which extends from inclusive of half the 
maximum length of the contact surface as far and into the distance between the inner 
edge of the contact surface and the pivot of the claw bow. 

In the claims: 

1 . (Amended) A wiper blade for cleaning a windshield of a vehicle 
with a frame, and with at least two claws to hold and guide a rubber-like wiper 
element, where the frame has at least one claw bow with a claw on at least one end of 
the bow and the claw bow can be connected at a distance (D) from the claw by means 
of a pivot to one of a wiper arm and to an additional bow on the frame, where the 
claw has, at the claw base, a bearing surface which presses on the upper side of the 
wiper element when the windshield wiper is operating, which surface is delimited in 
the longitudinal direction of the frame by an outer edge and an inner edge and has a 
maximum length (L), and where two claw sidewalls which turn into claw fingers 
extend from the claw base toward the windshield to be wiped running along the 
opposite longitudinal sides of the wiper element and where the claw fingers capture 
the rear body forming part of the wiper element from one of below and engage 
longitudinal side grooves in the rear body, where the claw fingers are bounded in the 
longitudinal direction of the bow and are each delimited by an outer edge and an 
inner edge, characterized in that the claw fingers of at least one claw on the 
windshield wiper are offset in the longitudinal direction in relation to the contact 
surface toward the pivot of the claw bow in such a way that the outer edges of the 
claw feet are located within an area which extends from inclusive of half of the 
maximum length (L) of the contact surface as far as the distance between the inner 
edge of the contact surface and the pivot of the claw bow. 


2. (Amended) The wiper blade in accordance with claim 1, where 
between the inner edge of the contact surface and the outer edges of the claw fingers 
a gap d is present with d equal to or less than zero. 

3 . (Amended) The wiper blade in accordance with claim 1 , where, 
in a side view of the wiper blade, the two claw fingers are aligned with each other. 

4. (Amended) The wiper blade in accordance with claim 1 where 
the claw finger is offset in the longitudinal direction in relation to the claw finger . 

5 . (Amended) The wiper blade in accordance with claim 4, where 
the wiper element is curved in plan view and where the distance dl of one claw 
finger on the side which lies on the outside of the wiper element curvature is less than 
the distance 62 on the other claw side which lies on the inside of the wiper element 
curvature. 


6. (Amended) The wiper blade in accordance with claim 5, where 
the distances dl and d2 are dependent on the degree of curvature of the wiper 
element in plan view. 

7. (Amended) The wiper blade in accordance with claim 1 where 
one of the side of the claw base facing the wiper element is curved in relation to the 
claw fingers and the claw fingers have a convex curve in relation to the claw base, 

8. (Amended) The wiper blade in accordance with claim 1, where 
at least one claw on the claw bow is a windshield wiper end claw. 

Add the following new claims: 

9. (New) The wiper blade in accordance with claim 1 wherein a 
side view of the wiper blade, the distance in the case of the two claw fingers is the 
same. 


m 

m 


10. (New) The wiper bade in accordance with 1, where the distance 
dl of one claw finger is different from the distance d2 of the other claw fingers. 


REMARKS 

After entry of this amendment, claims 1-10 are pending in the 
application. Claims 1-8 have been amended. Claims 9-10 have been added in this 
amendment. 

A handwritten, corrected copy of the specification is enclosed showing 
the changes which have been made to the specification as required by Section 
608.01 (Q) and 714.20(1) of the Manual of Patent Examining Procedure. The 
Substitute Specification filed herewith has been amended to utilize idiomatic 
English, correct minor typographical and grammatical errors and to conform the 
application to current United States patent practice. The Substitute Specification 
includes no new subject matter; but does include the same changes handwritten in red 
in the attached, corrected, original specification. Entry of the Substitute Specification 
is respectfully requested. 

It is submitted that this Amendment has antecedent basis in the 
application as originally filed, including the specification, claims and drawings, and 
that this Amendment does not add any new subject matter to the application. 
Consideration of the application as amended is requested. 

Respectfully submitted, 

YOUNG, BASILE, HANLON, MacFARLANE, WOOD 
& HELMHOLDT, P C. 



Attorney for Applicant(s) 
Registration No. 28422 
(248) 649-3333 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the specification: 

An abstract is submitted herewith. 

In the claims: 

1 . (Amended) [Wiper] A wiper blade for cleaning a windshield[, 
in particular, a curved windshield] of a vehicle with a frame , and with at least two 
claws [(5)] to hold and guide a rubber-like wiper element [(6)], where the frame has 
at least one claw bow [(4)] with a claw [(5)] on at least one end of the bow and the 
claw bow [(4)] can be connected at a distance (D) from the claw [(5)] by means of a 
pivot [(15)] to one of a wiper arm [(1) or is connected] agd to an additional bow [(2, 
3)] on the frame, where the claw [(5)] has A at the claw base [(8)] 4 a bearing surface 
[(8a)] which presses on the upper side of the wiper element [(6)] when the 
windshield wiper is operating, which surface is delimited in the longitudinal direction 
of the frame by an outer edge [(1 la)] and an inner edge [(1 lb)] and has a maximum 
length (L), and where two claw sidewalls [(9)] which turn into claw fingers [(10, 13, 
14)] extend from the claw base [(8)] toward the windshield to be wiped running 
along the opposite longitudinal sides of the wiper element [(6)] and where the claw 
fingers capture the rear body [(6a)] forming part of the wiper element [(6)] from one 
of below [or]and engage longitudinal side grooves in the rear body [(6)], where the 
claw fingers [(10, 13, 14)] are bounded in the longitudinal direction of the bow and 
are each[/both] delimited by an outer edge [(12a)] and an inner edge [(12b)], 
characterized in that the claw fingers [(10)] of at least one claw [(5)] on the 
windshield wiper [(2)] are offset in the longitudinal direction in relation to the 
contact surface [(8a)] toward the pivot [(15)] of the claw bow [(4)] in such a way that 
the outer edges [(12a)] of the claw feet [(10)] are located within an area which 
extends from inclusive of half of the maximum length (L) of the contact surface 
[(8a)] as far as the distance between the inner edge [(1 lb)] of the contact surface 
[(8a)] and the pivot [(15)] of the claw bow [(4)]. 


2. (Amended) [Wiper] The wiper blade in accordance with claim 
1, where between the inner edge [(1 lb)] of the contact surface [(8a)] and the outer 
edges [(12a)] of the claw fingers [(10, 13, 14)] a gap d is present with d equal to or 
less than zero. 

3 . (Amended) [Wiper] The wiper blade in accordance with claim 
1 [or 2], where a in a side view of the wiper blade a the two claw fingers [(10)] are 
aligned with each other [or where the distance d in the case of the two claw fingers 
(10) is the same]. 

4. (Amended) [Wiper] The wiper blade in accordance with claim 
1 [or 2,] where the claw finger [(13)] is offset in the longitudinal direction in relation 
to the claw finger [(14) or where the distance dl of one claw finger (13) is different 
from the distance d2 of the other claw finger (14)]. 

5. (Amended) [Wiper] The wiper blade in accordance with claim 

4, where the wiper element [(6)] is curved in plan view and where the distance dl of 
one claw finger [(13)] on the side which lies on the outside of the wiper element 
curvature is less than the distance d2 on the other claw side [(14)] which lies on the 
inside of the wiper element curvature. 

6. (Amended) [Wiper] The wiper blade in accordance with claim 

5, where the distances dl and d2 are dependent on the degree of curvature of the 
wiper element [(6)] in plan view. 

7. (Amended) [Wiper] The wiper blade in accordance with [one 
of the preceding claims,] claim 1 where one of the side of the claw base [(8)] facing 
the wiper element [(6)] is curved in relation to the claw fingers [(10, 13, 14) 
and/or]and the claw fingers [(10, 13, 14)] have a convex curve in relation to the claw 
base [(8)]. 


8. (Amended) [Wiperl The wiper blade in accordance with [one 
of the preceding claimsl claim 1, where at least one claw [(5)] on the claw bow [(4)] 
is a windshield wiper end claw. 


New claims 9 and 10 are submitted herein. 
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C£nt#\ Wiper Blade For Cleaning A WindscreeiQn Particular, A Curved Windscreenj 

Of A Vehicle 

The invention relates to a wiper blade, for cleaning a windshield, in 
particular^ curved windshield of a vehicle^wit^ fram^It^|t least two claws to 
retain and guide a rubber-like wiper element, wliere the frame has a least one claw 
bow with a claw on least one end of the bow and the claw bow can be connected by 
means of a pivot to a wiper arm at a distance from the claw or is connected to an 
additional bow on the frame, where the claw has a contact surface at the base of the 
claw pressing on the upper side of the wiper element when the windshield wiper is 
S operating, and the contact surface is delimited in the longitudinal direction of the 

p s frame by an outer edge and an inner edge and has a maximum length, and where two 

P claw sidewalls running along the opposite longitudinal sides of the wiper element 

m extend from the claw base toward the glass to be wiped, which claw sidewalls turn 

y § into claw fingers which capture the rear body forming part of the wiper element at the 

0 base or engage longitudinal side grooves in the rear body, where the claw fingers are 

fjj delimited in the longitudinal direction of the frame in each case by an outer edge and 

•*= an inner edgej 

A wiper blade with a claw of this type has been known for a long 
time, from US 1,197,338, for example, and finds an application in almost every 
windshield wiper installation used today for cleaning a windshield on a vehicle. The 
wiper element of a wiper blade of this type is positioned in the claws with at least 
limited axial freedom so that the flexible wiper element is largely able to conform to 
the surface shape of the windshield to be wiped. The claws located on a claw bow 
serve to guide the wiper element along the windshield to be wiped and to transmit the 
requisite contact pressure to the wiper element, where the glass can also have a 
contoured shape. When designing clawsjone consideration is that they guide the 
wiper element, or its rear body, as closely and precisely as possible. Nevertheless, the 
wiper element must have enough play in the claw to allow the wiper element some 
axial freedom in the claw. 


Known wiper blades of this type however are under the disadvantage 
that they are poorly suited for use on at least partially contoured windshields. 

The conflicting goal of ensuring close and precise guidance of the 
wiper element in the claw on the one hand and of permitting sufficient play in the 
claw for axial freedom of the wiper element on the other hand when wiping a 
contoured windshield cannot be met with known wiper blades. When claws for 
known windshield wipers are used for glass that is steeply contoured, particularly at 
the edges of the glass, the wiper element either jams because of its curvature or it 
floats because of excessive play in the claw so that optimal guiding of the wiper 
element is not ensured. The consequence is unsatisfactory wiping. 

The object of the present invention is therefore to create a wiper blade 
with claws to locate a rubber-like wiper element at least partially, where the claws 
ensure good guidance and good axial freedom of the rubber-like wiper element in the 
claws even with a contoured or partially contoured windshield. 

<joo xm^ To acconi P ISil tlus object a wiper blade of the type described^ the 
beginnings proposed in which the claw fingers of at least one claw on the wiper 
blade are offset toward the pivot of the bow in the longitudinal direction of the frame 
in relation to the contact surface in the claw base in such a way that the outer edges of 
the claw fingers are located within an area which extends from inclusive of the half 
of the maximum length of the contact surface as far as the distance between the inner 
edge of the contact surface and the pivot of the bow. In the sense of the invention^ 
outer edge of the contact surface in the claw base or an outer edge of a claw foot is 
always that edge which faces outward in the longitudinal direction of the frame. 
Correspondingly, an inner edge of the contact surface in the claw base or an inner 
edge of a claw finger is always that edge which faces inward in the longitudinal 
direction of the bow. 

Alternatively this^ state of affak^ pan be expressed in this way, that 
in the case of at least one claw on the windshield wiper^the claw fingers projected 
onto the windshield in relation to the contact surface projected onto the windshield 
are offset in such a way toward the pivot of the claw bow that the claw fingers 
projected onto the windshield are not overlapped by the bearing surface projected 


onto the windshield in the longitudinal direction of the claw bow, or at most by the 
half of the contact surface facing the pivot projected onto the windshield. 

The claw designed under the invention can be used in a wide variety 
of frame or bow designs. So a claw bow configured according to the invention can, 
for example, be a primary bow pivotable directly at the wiper arm with a claw at each 
end, or a claw bow pivoted at a higher order bow with a claw at one end]of eae|, or a 
bow with a claw at only one end and a claw bow at its other end. Similarly the frame 
for a windshield wiper can have two bows which are connected to each other at one 
of their ends by means o|a?an articulated link and at least one of these bows has at its 
other end a claw configured in accordance with the invention. The invention is 
intended further to include wiper blades with such frame or bow designs in which the 
claw or claws respectively are not located on the underside of the bowAut locatea or 
configured, for example, laterally on or laterally from the bow. ^ 

Furthermore it should be made clear that wiper blades in accordance 
with the invention can be used for all possible types of glass, such as windshields, 
rear windows, side windows, (viewing windows in general), headlamp glass, rear 
lamp glass, backup lights and similar on different vehicles, specifically motor 
vehicles. 

The wiper blade in accordance with the invention has the advantage 
that even with more steeply contoured windshields better conformance and guidance 
of the rubber-like wiper element to the glass to be wiped is ensured compared with 
known wiper blades. Jamming of the wiper element in the claw, as is regularly the 
case under the prior art in the case of steeply contoured glass, cannot happen under 
the invention. 

Optimal design of the wiper blade is achieved from a further 
development of the invention, according to which a clearance d, with d equal to or 
greater than zero, is present between the inner edge of the contact surface provided 
on the claw base and the outer edges of the claw fingers. 

The relevant cross section for the wiper element is calculated from the 
width b of the claw and the relevant opening dimension c of the claw for the part of 
the wiper element received by the claw. The opening dimension c is determined as 


the hypotenuse of the triangle with the legs as clearance d and claw depth a. From 
this it follows that when d is greater than or equal to zero, the opening dimension c is 
greater than or equal to claw depth a. Consequently, it is ensured that the relevant 
cross section of the claw for the part of the wiper element received by the claw is 
always greater than or equal to claw height a under the invention, particularly in the 
case of contoured glass. As a result of the necessary latitude of the wiper element in 
the claw, axial freedom of the wiper element is always possible and jamming of the 
wiper element does not occur, whereby correspondingly good results are achieved 
when wiping the glass. 

In accordance with an advantageous embodiment of the inventionjthe 
two claw fingers should be aligned with one another in a side view of the wiper ^ 
blade, or the distance d should be equal in the case of both claw fingers. This enables 
consistent guidance and transmission of force from the wiper element to the glass. 

In embodiment of the invention, one claw finger is positioned 
offset in the longitudinal direction of the bow in relation to the other claw finger, or 
the distance dl of one claw finger is different from the distance d2 of the other claw 
finger. Asymmetry of this kind in the claw can be advantageous, particularly with 
corresponding windshield and/or wiper blade geometries. 

A further development of the invention provides for the wiper element 
to be curved in plan view and for the distance dl of the claw finger on the claw 
sidewall which is on the outside of the curvature of the wiper element to be smaller 
than the distance d2 on the other side of the claw which lies on the inside of the 
curvature of the wiper element. A further development of the invention of this type 
has the particular advantage that not only is optimal conformance of the wiper 
element to a sharply contoured glass ensured but also that when a wiper blade curved 
in plan view is used, the claw is configured in such a way that the wiper element is 
not impeded in its axial freedom by the claw. Wiper blades curved in plan view are 
used predominantly for stylistic and aesthetic reasons in motor vehicles. 

According to another embodiment of the inventionjthe distances dl 
and d2 are dependent on the degree of curvature of the wiper element when seen in 
plan view. With wiper elements which are only slightly curved, for example, the 


difference between the distances dl and d2 is less than with especially sharply curved 
wiper elements. In this way optimal axial freedom of the wiper elements can be 
ensured even in the case of wiper elements that are curved in plan view. 

One version of the invention envisions that the side of the claw base 
facing the wiper element with respect to the claw fingers and/or the claw fingers with 
respect to the claw base has or have a convex curve. Curvatures of this type make it 
possible to improve the axial freedom of the wiper element, particularly in the case of 
windshields with widely differing contours. 

A further development of the invention provides for at least one claw 
on the claw bow to be an end claw for the wiper blade. An end claw is that claw on a 
wiper blade which is closest to the outer glass edge. Vehicle windshields are mostly 
more steeply contoured specifically in this area than in the center of the windshield. 
Consequently it makes sense to use claws in this particular area which ensure optimal 
guidance and transmission of force from the wiper element to the particularly steeply 
contoured sections of the wi^stoeld— ^^^-^ 0^ ?V<% 

f> Figure 1 show^a wiper lever arm assembly for a windshield wiper 
device in sidevie^'^j^ 

Figure 2 show|fja claw bow for a known wiper blade in side viev£] ^ 

Figures 3 and 4 show:?two different versions of a claw for a known 
wiper blade in side view * « j 

Figures 5, 6 and 7 shov^three different claws for a wiper blade 
according to the invention in side viewjand 

Figure 8 showsMhe claw shown in Figure 7 in plan view. 

Figure 1 shows as an example a wiper leveTSmTfrom a known 
windshield wiper installation for cleaning a windshield on a vehicle with a primary 
bow 2, on which two bows 3 are arranged symmetrically, which in turn are connected 
to claw bows 4. The claw bows 4 are mounted by means of the pivots 15 so that they 
can articulate with respect to the bows 3. At their opposite end^the claw bows 4 each 
have a claw 5 on the side facing away from the primary bow 2. The claws 5 receive 
the rear body 6a forming part of a rubber-like wiper element 6, which can be 


specifically reinforced by spring splines, which are not shown, in longitudinal 
grooves in the rear body 6a. 

Diverging from this type of windshield wiper, the main bow 2 could 
be configured directly as a claw bow as part of the invention by providing a claw at 
each of its opposite ends. 

Figure 2 shows a claw bow 4 with a pivot 15 at a distance D from at 
least one of the claws 5, where two known claws 5 are located at the ends of the claw 
bow 4. These claws 5 receive the rear body 6a forming part of the wiper element 6, 
which has a wiping edge 7 on the side facing away from the claw bow 4. 

Figure 3 shows a section of the claw bow 4 with the pivot 15 and with 
a claw 5 from a known wiper blade. The claw 5 has a claw base 8, two claw 
sidewalls 9 positioned on the claw base 8 which guide the longitudinal sides of the 
wiper element 6 or rear body 6a and claw fingers 10 which partially surround the 
wiper element 6 or rear body 6a. The claw fingers 10 are mainly parallel to the claw 
base 8. Between the claw base 8 and the claw finger 10 the height x is shown of that 
part of the wiper element 6 or of its rear body 6a which is received by the claw 5. The 
wiper element 6 or rear body 6a is shown slightly curved in the side view, 
specifically to conform to a contoured windshield which is not shown. The claw 5 
has height a between the claw base 9 and the claw finger 10. The basic rule is that the 
depth x of the part of the windshield wiper blade 6 to be received by the claw 5 must 
be less than claw depth a so that axial freedom of the wiper element 6 in the claw 5 is 
ensured. However it must taken into consideration that as the wiper element 6 
conforms to contoured windshields not only the claw height a alone is critical for the 
axial freedom of the wiper element 6 but also the claw opening dimension o, which 
can be seen from Figure 3, which is the sum of the distance of the tangent at the 
wiper element 6 at the point of contact A with the claw base 8 and the point of 
contact B of the wiper element 6 with the claw finger 10. According to the prior art, 
the rule is that the opening dimension c is always smaller than the claw height a. 

To ensure optimal guidance and transmission of force by the wiper 
element 6 to the windshield, claw height a must not be much greater than the height x 
at the wiper element 6. However, the consequence of this is that the claw opening 


dimension c in turn is only marginally greater than the wiper element height x, which 
permits only a modest curvature of the wiper element in a side view, and with a 
greater curvature results in the wiper element 6 jamming in the claw 5. If the claw 
height a is selected substantially greater than the wiper element height x to allow a 
more pronounced curvature of the wiper element, the wiper element 6 begins to float 
in the claw 5. The consequence of this is poor wiping of the glass. 

In Figure 4 another claw from a known wiper blade is shown in which 
the problems described with Figure 3 are mitigated by the fact that the claw finger 10 
is shorter than the claw base 8. But even with a layout of this type .the potential curve 
in the wiper element 6 is limited by the claw height a. s\ 

The claw shown in Figure 5 from a wiper blade under the invention 
differs from the known prior art in that when projected onto the windshield the claw 
finger 10 is positioned closer to the pivot 15 of the claw bow 4 than the claw base 8. 
In this situation the distance d between the inner edge 1 lb of the contact surface 8a of 
the claw base 8 and the outer edge 12a of the claw finger is greater than or equal to 
zero. 

Under the invention^the opening dimension c of the claw 5 between 
the contact point A of the wiper element 6 in a curved state at the claw base 8 and the 
contact point B of the wiper element 6 in a curved state at the claw finger 10 is 
always greater than claw height a. As can be seen from Figure 5, the result is the 
right-angled triangle with the two legs a and d and the dimension c as the 
hypothenuse. 

C is calculated as follows: 

c=V d 2 + a 2 

. Thus dimension c with d greater than zero is always greater than a. If 
the claw height a is configured even marginally greater than the height x of the part 
of the wiper element 6, or the rear body 6a, received by the claw 5, the wiper element 
6 does not jam in the claw 5 because of the^eometries (describedjeven in the case of 
the sharply curved wiper element 6 in the side view in Figure 5. 
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Since however the height x of the wiper element 6 is always has to be 
less than the claw height in order to ensure axial freedom of the wiper element 6 
when the wiper element 6 is not curved, it especially holds true that this axial 
freedom in a curved state is always given since the claw opening dimension c 
(hypotenuse) is always greater than or equal to claw height a (leg) when the distance 
d (leg) is greater than or equal to zero. Therefore, jamming of the wiper element 6 in 
the claw 5, particularly even with steeply contoured windshields, is no longer 
possible under the invention. 

The claw shown in Figure 6 from a wiper blade under the invention 
with a distance d greater than zero exhibits the special characteristic that the side of 
the claw base 8 facing the wiper element 6 and the side of the claw finger 10 facing 
the claw bow 4 have a convex curve. By means of a curvature of this type it is 
possible to achieve better conformance of the wiper element 6 to the claw 5, whereby 
better guidance and better axial freedom of the wiper element 6 in the claw 5 is 
ensured, which results in correspondingly good wipe performance. 

Figures 7 and 8 show another embodiment of a claw 5 under the 
invention, where there is a different distance dl or d2 respectively between the inner 
edge 1 lb of the bearing surface 8a on the claw base 8 and the outer edges 12a of the 
two claw fingers 13 and 14. In this casejthe wiper element 6 is not only bent in side 
view in order to conform to a contoured windshield but also curved in plan view, as 
shown in Figure 8. Wiper blades curved in this way in plan view are used primarily 
on vehicles for stylistic reasons, for example, to achieve a visual conformance to the 
adjacent curved side edge of the vehicle windshield. But even with wiper blades of 
this type it is necessary to guide the wiper element 6 as precisely as possible and to 
ensure good axial freedom. 

As can be clearly seen in Figure 8, the distance dl from the claw 
finger 13 on the side of the claw which is on the outside of the curvature of the wiper 
element is less than the distance d2 from the claw finger 14 on the other side of the 
claw, which is on the inside of the curvature of the wiper element. It is precisely 
because of a layout of this type that the wiper element 6, which is curved in a plan 
view and, when required, bent in a side view exhibits good axial freedom and does 
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not jam as the result of the positioning of the claw finger 13 and 14 in the curved 
and/or bent state. 

Advantageously the claws shown in Figure 7 and 8 are also suitable 
when using wiper blades which are not curved in plan view and/or bent in a side 
view. 

All the features presented in the description, the subsequent claims 
and the drawing can be essential to the invention, both individually as well as in any 
given combination. 


a- (what Is Claimed IsTj 

1 . Wiper blade for cleaning a windshield, in particular, a curved 
windshield of a vehicle with a frame with at least two claws (5) to hold and guide a 
rubber-like wiper element (6), where the frame has at least one claw bow (4) with a 
claw (5) on at least one end of the bow and the claw bow (4) can be connected at a 
distance (D) from the claw (5) by means of a pivot (15) to a wiper arm (1) or is 
connected to an additional bow (2, 3) on the frame, where the claw (5) has at the claw 
base (8) a bearing surface (8a) which presses on the upper side of the wiper element 
(6) when the windshield wiper is operating, which surface is delimited in the 
longitudinal direction of the frame by an outer edge (11a) and an inner edge (1 lb) 
and has a maximum length (L), and where two claw sidewalls (9) which turn into 
claw fingers (10, 13, 14) extend from the claw base (8) toward the windshield to be 
wiped running along the opposite longitudinal sides of the wiper element (6) and 
where the claw fingers capture the rear body (6a) forming part of the wiper element 
(6) from below or engage longitudinal side grooves in the rear body (6), where the 
claw fingers (10, 13, 14) are bounded in the longitudinal direction of the bow are 
each/both delimited by an outer edge (12a) and an inner edge (12b), characterized in 
that the claw fingers (10) of at least one claw (5) on the windshield wiper (2) are 
offset in the longitudinal direction in relation to the contact surface (8a) toward the 
pivot (15) of the claw bow (4) in such a way that the outer edges (12a) of the claw 
feet (1 0) are located within an area which extends from inclusive of half of the 
maximum length (L) of the contact surface (8a) as far as the distance between the 
inner edge (1 lb) of the contact surface (8a) and the pivot (15) of the claw bow (4). 

2. Wiper blade in accordance with claim 1, where between the 
inner edge (lib) of the contact surface (8a) and the outer edges (12a) of the claw 
fingers (10, 13, 14) a gap d is present with d equal to or less than zero. 

3 . Wiper blade in accordance with claim 1 or 2, where in a side 
view of the wiper blade the two claw fingers (10) are aligned with each other or 
where the distance d in the case of the two claw fingers (10) is the same. 


11 

4. Wiper blade in accordance with claim lor 2, where the claw 
finger (13) is offset in the longitudinal direction in relation to the claw finger (14) or 
where the distance dl of one claw finger (13) is different from the distance 62 of the 
other claw finger (14). 

5 . Wiper blade in accordance with claim 4, where the wiper 
element (6) is curved in plan view and where the distance dl of one claw finger (13) 
on the side which lies on the outside of the wiper element curvature is less than the 
distance d2 on the other claw side (14) which lies on the inside of the wiper element 
curvature. 

• 6. Wiper blade in accordance with claim 5, where the distances 
dl and d2 are dependent on the degree of curvature of the wiper element (6) in plan 

view. 

7. Wiper blade in accordance with one of the preceding claims, 
where the side of the claw base (8) facing the wiper element (6) is curved in relation 
to the claw fingers (10, 13, 14) and/or the claw fingers (10, 13, 14) have a convex 
curve in relation to the claw base (8). 

8. Wiper blade in accordance with one of the preceding claims, 
where at least one claw (5) on the claw bow (4) is a windshield wiper end claw. 


A wiper blade for cleaning a windscreen, in particular^ curved 
windscreen on a vehicle ? \is proposed having^ a frame with at least two claws>^)jto 
retain and guide a rubber-like wiper element where the frame has at least one 
claw bow(^with a claw[(5^on at least one end of the bow and a pivot ^15^ at a 
distance^^from' the clawj(5^ where the claw has a contact surface^S^ ^ t ^ Le 
claw bas/(8^pressing on the upper side of the wiper elementjj^, where^ai^ surface" 
is delimited in the longitudinal direction of the bow by an outer edgej(l la^and an 
inner edgej(l lt^ and has a maximum length{0^and has claw fingers^lO, 13, l^on 
the opposite longitudinal sides of the wiper elementU6)(which capture the rear body 

Vi6a)^ forming part of the wiper element ^6)^>r engage longitudinal grooves in the side 
of the rear bodyj(6a^and are delimited injhe longitudinal direction by an outer edge 

^(12^ and an inner edge y2M ? and(sai^contact surface envisages that the claw 


fingers^(l^of at least one clav^S^of the wiper blade^(2)jare offset in relation to the 
contact surfac^(8a^in the longitudinal direction of the bow toward the pivot ^15^of 
the claw bo^(4^n such a way that the outer edges^l 2a^ of the claw fingersjl o| are 
located within an area which extends from inclusive of half the maximum lengtlC^^ 
of the contact surface[(8^as far and into the distance between the inner edge^l lb^of 
;he contact surface((8a)Iand the pivotal 5)( of the claw bo^(4) 
(Figf^ 
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SUBSTITUTE SPECIFICATION 
Our File: WP 0007 (VWP-5 13-A) PATENT 

WIPER BLADE FOR CLEANING A WINDSCREEN OF A VEHICLE 

BACKGROUND 

The invention relates to a wiper blade for cleaning a windshield, in 
particular, a curved windshield of a vehicle. 

A wiper blade with a claw of this type has been known for a long 
time, from US 1,197,338, for example, and finds an application in almost every 
windshield wiper installation used today for cleaning a windshield on a vehicle. The 
wiper element of a wiper blade of this type is positioned in the claws with at least 
limited axial freedom so that the flexible wiper element is largely able to conform to 
the surface shape of the windshield to be wiped. The claws located on a claw bow 
serve to guide the wiper element along the windshield to be wiped and to transmit the 
requisite contact pressure to the wiper element, where the glass can also have a 
contoured shape. When designing claws, one consideration is that they guide the 
wiper element, or its rear body, as closely and precisely as possible. Nevertheless, the 
wiper element must have enough play in the claw to allow the wiper element some 
axial freedom in the claw. 

Known wiper blades of this type however are under the disadvantage 
that they are poorly suited for use on at least partially contoured windshields. 

The conflicting goal of ensuring close and precise guidance of the 
wiper element in the claw on the one hand and of permitting sufficient play in the 
claw for axial freedom of the wiper element on the other hand when wiping a 
contoured windshield cannot be met with known wiper blades. When claws for 
known windshield wipers are used for glass that is steeply contoured, particularly at 
the edges of the glass, the wiper element either jams because of its curvature or it 
floats because of excessive play in the claw so that optimal guiding of the wiper 
element is not ensured. The consequence is unsatisfactory wiping. 


The object of the present invention is therefore to create a wiper blade 
with claws to locate a rubber-like wiper element at least partially, where the claws 
ensure good guidance and good axial freedom of the rubber-like wiper element in the 
claws even with a contoured or partially contoured windshield. 

SUMMARY 

To accomplish this object a wiper blade of the type described above is 
proposed in which the claw fingers of at least one claw on the wiper blade are offset 
toward the pivot of the bow in the longitudinal direction of the frame in relation to 
the contact surface in the claw base in such a way that the outer edges of the claw 
fingers are located within an area which extends from inclusive of the half of the 
maximum length of the contact surface as far as the distance between the inner edge 
of the contact surface and the pivot of the bow. In the sense of the invention, an outer 
edge of the contact surface in the claw base or an outer edge of a claw foot is always 
that edge which faces outward in the longitudinal direction of the frame. 
Correspondingly, an inner edge of the contact surface in the claw base or an inner 
edge of a claw finger is always that edge which faces inward in the longitudinal 
direction of the bow. 

Alternatively this can be expressed in this way, that in the case of at 
least one claw on the windshield wiper, the claw fingers projected onto the 
windshield in relation to the contact surface projected onto the windshield are offset 
in such a way toward the pivot of the claw bow that the claw fingers projected onto 
the windshield are not overlapped by the bearing surface projected onto the 
windshield in the longitudinal direction of the claw bow, or at most by the half of the 
contact surface facing the pivot projected onto the windshield. 

The claw designed under the invention can be used in a wide variety 
of frame or bow designs. So a claw bow configured according to the invention can, 
for example, be a primary bow pivotable directly at the wiper arm with a claw at each 
end, or a claw bow pivoted at a higher order bow with a claw at one end, or a bow 
with a claw at only one end and a claw bow at its other end. Similarly the frame for a 
windshield wiper can have two bows which are connected to each other at one of 
their ends by means of an articulated link and at least one of these bows has at its 


other end a claw configured in accordance with the invention. The invention is 
intended further to include wiper blades with such frame or bow designs in which the 
claw or claws respectively are not located on the underside of the bow; but are 
located or configured, for example, laterally on or laterally from the bow. 

Furthermore it should be made clear that wiper blades in accordance 
with the invention can be used for all possible types of glass, such as windshields, 
rear windows, side windows, (viewing windows in general), headlamp glass, rear 
lamp glass, backup lights and similar lights on different vehicles, specifically motor 
vehicles. 

The wiper blade in accordance with the invention has the advantage 
that even with more steeply contoured windshields better conformance and guidance 
of the rubber-like wiper element to the glass to be wiped is ensured compared with 
known wiper blades. Jamming of the wiper element in the claw, as is regularly the 
case under the prior art in the case of steeply contoured glass, cannot happen under 
the invention. 

Optimal design of the wiper blade is achieved from a further 
development of the invention, according to which a clearance d, with d equal to or 
greater than zero, is present between the inner edge of the contact surface provided 
on the claw base and the outer edges of the claw fingers. 

The relevant cross section for the wiper element is calculated from the 
width b of the claw and the relevant opening dimension c of the claw for the part of 
the wiper element received by the claw. The opening dimension c is determined as 
the hypotenuse of the triangle with the legs as clearance d and claw depth a. From 
this it follows that when d is greater than or equal to zero, the opening dimension c is 
greater than or equal to claw depth a. Consequently, it is ensured that the relevant 
cross section of the claw for the part of the wiper element received by the claw is 
always greater than or equal to claw height a under the invention, particularly in the 
case of contoured glass. As a result of the necessary latitude of the wiper element in 
the claw, axial freedom of the wiper element is always possible and jamming of the 
wiper element does not occur, whereby correspondingly good results are achieved 
when wiping the glass. 


In accordance with an advantageous embodiment of the invention, the 
two claw fingers should be aligned with one another in a side view of the wiper 
blade, or the distance d should be equal in the case of both claw fingers. This enables 
consistent guidance and transmission of force from the wiper element to the glass. 

In an embodiment of the invention, one claw finger is positioned 
offset in the longitudinal direction of the bow in relation to the other claw finger, or 
the distance dl of one claw finger is different from the distance d2 of the other claw 
finger. Asymmetry of this kind in the claw can be advantageous, particularly with 
corresponding windshield and/or wiper blade geometries. 

A further development of the invention provides for the wiper element 
to be curved in plan view and for the distance dl of the claw finger on the claw 
sidewall which is on the outside of the curvature of the wiper element to be smaller 
than the distance d2 on the other side of the claw which lies on the inside of the 
curvature of the wiper element. A further development of the invention of this type 
has the particular advantage that not only is optimal conformance of the wiper 
element to a sharply contoured glass ensured but also that when a wiper blade curved 
in plan view is used, the claw is configured in such a way that the wiper element is 
not impeded in its axial freedom by the claw. Wiper blades curved in plan view are 
used predominantly for stylistic and aesthetic reasons in motor vehicles. 

According to another embodiment of the invention, the distances dl 
and d2 are dependent on the degree of curvature of the wiper element when seen in 
plan view. With wiper elements which are only slightly curved, for example, the 
difference between the distances dl and d2 is less than with especially sharply curved 
wiper elements. In this way optimal axial freedom of the wiper elements can be 
ensured even in the case of wiper elements that are curved in plan view. 

One version of the invention envisions that the side of the claw base 
facing the wiper element with respect to the claw fingers and/or the claw fingers with 
respect to the claw base has or have a convex curve. Curvatures of this type make it 
possible to improve the axial freedom of the wiper element, particularly in the case of 
windshields with widely differing contours. 


A farther development of the invention provides for at least one claw 
on the claw bow to be an end claw for the wiper blade. An end claw is that claw on a 
wiper blade which is closest to the outer glass edge. Vehicle windshields are mostly 
more steeply contoured specifically in this area than in the center of the windshield. 
Consequently it makes sense to use claws in this particular area which ensure optimal 
guidance and transmission of force from the wiper element to the particularly steeply 
contoured sections of the windshield. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawings: 

Figure 1 shows a wiper lever arm assembly for a windshield wiper 
device in side view; 

Figure 2 shows a claw bow for a known wiper blade in side view; 

Figures 3 and 4 show two different versions of a claw for a known 
wiper blade in side view; 

Figures 5, 6 and 7 show three different claws, respectively, for a wiper 
blade according to the invention in side view; and 

Figure 8 shows the claw shown in Figure 7 in plan view. 
DETAILED DESCRIPTION 

Figure 1 shows as an example a wiper lever arm 1 from a known 
windshield wiper installation for cleaning a windshield on a vehicle with a primary 
bow 2, on which two bows 3 are arranged symmetrically, which in turn are connected 
to claw bows 4. The claw bows 4 are mounted by means of the pivots 15 so that they 
can articulate with respect to the bows 3. At their opposite ends, the claw bows 4 
each have a claw 5 on the side facing away from the primary bow 2. The claws 5 
receive the rear body 6a forming part of a rubber-like wiper element 6, which can be 
specifically reinforced by spring splines, which are not shown, in longitudinal 
grooves in the rear body 6a. 

Diverging from this type of windshield wiper, the main bow 2 could 
be configured directly as a claw bow as part of the invention by providing a claw at 
each of its opposite ends. 


Figure 2 shows a claw bow 4 with a pivot 15 at a distance D from at 
least one of the claws 5, where two known claws 5 are located at the ends of the claw 
bow 4. These claws 5 receive the rear body 6a forming part of the wiper element 6, 
which has a wiping edge 7 on the side facing away from the claw bow 4. 

Figure 3 shows a section of the claw bow 4 with the pivot 15 and with 
a claw 5 from a known wiper blade. The claw 5 has a claw base 8, two claw 
sidewalls 9 positioned on the claw base 8 which guide the longitudinal sides of the 
wiper element 6 or rear body 6a and claw fingers 10 which partially surround the 
wiper element 6 or rear body 6a. The claw fingers 10 are mainly parallel to the claw 
base 8. Between the claw base 8 and the claw finger 10 the height x is shown of that 
part of the wiper element 6 or of its rear body 6a which is received by the claw 5. The 
wiper element 6 or rear body 6a is shown slightly curved in the side view, 
specifically to conform to a contoured windshield which is not shown. The claw 5 
has height a between the claw base 9 and the claw finger 10. The basic rule is that the 
depth x of the part of the windshield wiper blade 6 to be received by the claw 5 must 
be less than claw depth a so that axial freedom of the wiper element 6 in the claw 5 is 
ensured. However it must taken into consideration that as the wiper element 6 
conforms to contoured windshields not only the claw height a alone is critical for the 
axial freedom of the wiper element 6 but also the claw opening dimension o, which 
can be seen from Figure 3, which is the sum of the distance of the tangent at the 
wiper element 6 at the point of contact A with the claw base 8 and the point of 
contact B of the wiper element 6 with the claw finger 10. According to the prior art, 
the rule is that the opening dimension c is always smaller than the claw height a. 

To ensure optimal guidance and transmission of force by the wiper 
element 6 to the windshield, claw height a must not be much greater than the height x 
at the wiper element 6. However, the consequence of this is that the claw opening 
dimension c in turn is only marginally greater than the wiper element height x, which 
permits only a modest curvature of the wiper element in a side view, and with a 
greater curvature results in the wiper element 6 jamming in the claw 5. If the claw 
height a is selected substantially greater than the wiper element height x to allow a 


more pronounced curvature of the wiper element, the wiper element 6 begins to float 
in the claw 5. The consequence of this is poor wiping of the glass. 

In Figure 4 another claw from a known wiper blade is shown in which 
the problems described with Figure 3 are mitigated by the fact that the claw finger 10 
is shorter than the claw base 8. But even with a layout of this type, the potential curve 
in the wiper element 6 is limited by the claw height a. 

The claw shown in Figure 5 from a wiper blade under the invention 
differs from the known prior art in that when projected onto the windshield the claw 
finger 10 is positioned closer to the pivot 15 of the claw bow 4 than the claw base 8. 
In this situation the distance d between the inner edge 1 lb of the contact surface 8a of 
the claw base 8 and the outer edge 12a of the claw finger is greater than or equal to 
zero. 

Under the invention, the opening dimension c of the claw 5 between 
the contact point A of the wiper element 6 in a curved state at the claw base 8 and the 
contact point B of the wiper element 6 in a curved state at the claw finger 10 is 
always greater than claw height a. As can be seen from Figure 5, the result is the 
right-angled triangle with the two legs a and d and the dimension c as the 
hypothenuse. 

C is calculated as follows: 

c=V d 2 + a 2 

Thus dimension c with d greater than zero is always greater than a. If 
the claw height a is configured even marginally greater than the height x of the part 
of the wiper element 6, or the rear body 6a, received by the claw 5, the wiper element 
6 does not jam in the claw 5 because of the described geometries even in the case of 
the sharply curved wiper element 6 in the side view in Figure 5. 

Since however the height x of the wiper element 6 is always has to be 
less than the claw height in order to ensure axial freedom of the wiper element 6 
when the wiper element 6 is not curved, it especially holds true that this axial 
freedom in a curved state is always given since the claw opening dimension c 
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(hypotenuse) is always greater than or equal to claw height a (leg) when the distance 
d (leg) is greater than or equal to zero. Therefore, jamming of the wiper element 6 in 
the claw 5, particularly even with steeply contoured windshields, is no longer 
possible under the invention. 

The claw shown in Figure 6 from a wiper blade under the invention 
with a distance d greater than zero exhibits the special characteristic that the side of 
the claw base 8 facing the wiper element 6 and the side of the claw finger 10 facing 
the claw bow 4 have a convex curve. By means of a curvature of this type it is 
possible to achieve better conformance of the wiper element 6 to the claw 5, whereby 
better guidance and better axial freedom of the wiper element 6 in the claw 5 is 
ensured, which results in correspondingly good wipe performance. 

Figures 7 and 8 show another embodiment of a claw 5 under the 
invention, where there is a different distance dl or d2 respectively between the inner 
edge 1 lb of the bearing surface 8a on the claw base 8 and the outer edges 12a of the 
two claw fingers 13 and 14. In this case, the wiper element 6 is not only bent in side 
view in order to conform to a contoured windshield but also curved in plan view, as 
shown in Figure 8. Wiper blades curved in this way in plan view are used primarily 
on vehicles for stylistic reasons, for example, to achieve a visual conformance to the 
adjacent curved side edge of the vehicle windshield. But even with wiper blades of 
this type it is necessary to guide the wiper element 6 as precisely as possible and to 
ensure good axial freedom. 

As can be clearly seen in Figure 8, the distance dl from the claw 
finger 13 on the side of the claw which is on the outside of the curvature of the wiper 
element is less than the distance d2 from the claw finger 14 on the other side of the 
claw, which is on the inside of the curvature of the wiper element. It is precisely 
because of a layout of this type that the wiper element 6, which is curved in a plan 
view and, when required, bent in a side view exhibits good axial freedom and does 
not jam as the result of the positioning of the claw finger 13 and 14 in the curved 
and/or bent state. 
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Advantageously the claws shown in Figure 7 and 8 are also suitable 
when using wiper blades which are not curved in plan view and/or bent in a side 
view. 

All the features presented in the description, the subsequent claims 
and the drawing can be essential to the invention, both individually as well as in any 
given combination. 
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What Is Claimed Is: 

1 . Wiper blade for cleaning a windshield, in particular, a curved 
windshield of a vehicle with a frame with at least two claws (5) to hold and guide a 
rubber-like wiper element (6), where the frame has at least one claw bow (4) with a 
claw (5) on at least one end of the bow and the claw bow (4) can be connected at a 
distance (D) from the claw (5) by means of a pivot (15) to a wiper arm (1) or is 
connected to an additional bow (2, 3) on the frame, where the claw (5) has at the claw 
base (8) a bearing surface (8a) which presses on the upper side of the wiper element 
(6) when the windshield wiper is operating, which surface is delimited in the 
longitudinal direction of the frame by an outer edge (11a) and an inner edge (1 lb) 
and has a maximum length (L), and where two claw sidewalls (9) which turn into 
claw fingers (10, 13, 14) extend from the claw base (8) toward the windshield to be 
wiped running along the opposite longitudinal sides of the wiper element (6) and 
where the claw fingers capture the rear body (6a) forming part of the wiper element 
(6) from below or engage longitudinal side grooves in the rear body (6), where the 
claw fingers (10, 13, 14) are bounded in the longitudinal direction of the bow are 
each/both delimited by an outer edge (12a) and an inner edge (12b), characterized in 
that the claw fingers (10) of at least one claw (5) on the windshield wiper (2) are 
offset in the longitudinal direction in relation to the contact surface (8a) toward the 
pivot (15) of the claw bow (4) in such a way that the outer edges (12a) of the claw 
feet (10) are located within an area which extends from inclusive of half of the 
maximum length (L) of the contact surface (8a) as far as the distance between the 
inner edge (1 lb) of the contact surface (8a) and the pivot (15) of the claw bow (4). 

2. Wiper blade in accordance with claim 1, where between the 
inner edge (1 lb) of the contact surface (8a) and the outer edges (12a) of the claw 
fingers (10, 13, 14) a gap d is present with d equal to or less than zero. 

3. Wiper blade in accordance with claim 1 or 2, where in a side 
view of the wiper blade the two claw fingers (10) are aligned with each other or 
where the distance d in the case of the two claw fingers (10) is the same. 
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4. Wiper blade in accordance with claim lor 2, where the claw 
finger (13) is offset in the longitudinal direction in relation to the claw finger (14) or 
where the distance dl of one claw finger (13) is different from the distance d2 of the 
other claw finger (14). 

5. Wiper blade in accordance with claim 4, where the wiper 
element (6) is curved in plan view and where the distance dl of one claw finger (13) 
on the side which lies on the outside of the wiper element curvature is less than the 
distance d2 on the other claw side (14) which lies on the inside of the wiper element 
curvature. 

6. Wiper blade in accordance with claim 5, where the distances 
dl and d2 are dependent on the degree of curvature of the wiper element (6) in plan 
view. 

7. Wiper blade in accordance with one of the preceding claims, 
where the side of the claw base (8) facing the wiper element (6) is curved in relation 
to the claw fingers (10, 13, 14) and/or the claw fingers (10, 13, 14) have a convex 
curve in relation to the claw base (8). 

8. Wiper blade in accordance with one of the preceding claims, 
where at least one claw (5) on the claw bow (4) is a windshield wiper end claw. 


l 

Wiper Blade For Cleaning A Windscreen, In Particular, A Curved Windscreen 

Of A Vehicle 

The invention relates to a wiper blade for cleaning a windshield, in 
particular a curved windshield of a vehicle with a frame with at least two claws to 
retain and guide a rubber-like wiper element, where the frame has a least one claw 
bow with a claw on least one end of the bow and the claw bow can be connected by 
means of a pivot to a wiper arm at a distance from the claw or is connected to an 
additional bow on the frame, where the claw has a contact surface at the base of the 
claw pressing on the upper side of the wiper element when the windshield wiper is 
operating, and the contact surface is delimited in the longitudinal direction of the 
frame by an outer edge and an inner edge and has a maximum length, and where two 
claw sidewalls running along the opposite longitudinal sides of the wiper element 
extend from the claw base toward the glass to be wiped, which claw sidewalls turn 
into claw fingers which capture the rear body forming part of the wiper element at the 
base or engage longitudinal side grooves in the rear body, where the claw fingers are 
delimited in the longitudinal direction of the frame in each case by an outer edge and 
an inner edge. 

A wiper blade with a claw of this type has been known for a long 
time, from US 1,197,338, for example, and finds an application in almost every 
windshield wiper installation used today for cleaning a windshield on a vehicle. The 
wiper element of a wiper blade of this type is positioned in the claws with at least 
limited axial freedom so that the flexible wiper element is largely able to conform to 
the surface shape of the windshield to be wiped. The claws located on a claw bow 
serve to guide the wiper element along the windshield to be wiped and to transmit the 
requisite contact pressure to the wiper element, where the glass can also have a 
contoured shape. When designing claws one consideration is that they guide the 
wiper element, or its rear body, as closely and precisely as possible. Nevertheless, the 
wiper element must have enough play in the claw to allow the wiper element some 
axial freedom in the claw. 


Known wiper blades of this type however are under the disadvantage 
that they are poorly suited for use on at least partially contoured windshields. 

The conflicting goal of ensuring close and precise guidance of the 
wiper element in the claw on the one hand and of permitting sufficient play in the 
claw for axial freedom of the wiper element on the other hand when wiping a 
contoured windshield cannot be met with known wiper blades. When claws for 
known windshield wipers are used for glass that is steeply contoured, particularly at 
the edges of the glass, the wiper element either jams because of its curvature or it 
floats because of excessive play in the claw so that optimal guiding of the wiper 
element is not ensured. The consequence is unsatisfactory wiping. 

The object of the present invention is therefore to create a wiper blade 
with claws to locate a rubber-like wiper element at least partially, where the claws 
ensure good guidance and good axial freedom of the rubber-like wiper element in the 
claws even with a contoured or partially contoured windshield. 

To accomplish this object a wiper blade of the type described at the 
beginning is proposed in which the claw fingers of at least one claw on the wiper 
blade are offset toward the pivot of the bow in the longitudinal direction of the frame 
in relation to the contact surface in the claw base in such a way that the outer edges of 
the claw fingers are located within an area which extends from inclusive of the half 
of the maximum length of the contact surface as far as the distance between the inner 
edge of the contact surface and the pivot of the bow. In the sense of the invention an 
outer edge of the contact surface in the claw base or an outer edge of a claw foot is 
always that edge which faces outward in the longitudinal direction of the frame. 
Correspondingly, an inner edge of the contact surface in the claw base or an inner 
edge of a claw finger is always that edge which faces inward in the longitudinal 
direction of the bow. 

Alternatively this [state of affairs] / can be expressed in this way, that 
in the case of at least one claw on the windshield wiper the claw fingers projected 
onto the windshield in relation to the contact surface projected onto the windshield 
are offset in such a way toward the pivot of the claw bow that the claw fingers 
projected onto the windshield are not overlapped by the bearing surface projected 


onto the windshield in the longitudinal direction of the claw bow, or at most by the 
half of the contact surface facing the pivot projected onto the windshield. 

The claw designed under the invention can be used in a wide variety 
of frame or bow designs. So a claw bow configured according to the invention can, 
for example, be a primary bow pivotable directly at the wiper arm with a claw at each 
end, or a claw bow pivoted at a higher order bow with a claw at one end of each, or a 
bow with a claw at only one end and a claw bow at its other end. Similarly the frame 
for a windshield wiper can have two bows which are connected to each other at one 
of their ends by means of a an articulated link and at least one of these bows has at its 
other end a claw configured in accordance with the invention. The invention is 
intended further to include wiper blades with such frame or bow designs in which the 
claw or claws respectively are not located on the underside of the bow but located or 
configured, for example, laterally on or laterally from the bow. 

Furthermore it should be made clear that wiper blades in accordance 
with the invention can be used for all possible types of glass, such as windshields, 
rear windows, side windows, (viewing windows in general), headlamp glass, rear 
lamp glass, backup lights and similar on different vehicles, specifically motor 
vehicles. 

The wiper blade in accordance with the invention has the advantage 
that even with more steeply contoured windshields better conformance and guidance 
of the rubber-like wiper element to the glass to be wiped is ensured compared with 
known wiper blades. Jamming of the wiper element in the claw, as is regularly the 
case under the prior art in the case of steeply contoured glass, cannot happen under 
the invention. 

Optimal design of the wiper blade is achieved from a further 
development of the invention, according to which a clearance d, with d equal to or 
greater than zero, is present between the inner edge of the contact surface provided 
on the claw base and the outer edges of the claw fingers. 

The relevant cross section for the wiper element is calculated from the 
width b of the claw and the relevant opening dimension c of the claw for the part of 
the wiper element received by the claw. The opening dimension c is determined as 


the hypotenuse of the triangle with the legs as clearance d and claw depth a. From 
this it follows that when d is greater than or equal to zero, the opening dimension c is 
greater than or equal to claw depth a. Consequently, it is ensured that the relevant 
cross section of the claw for the part of the wiper element received by the claw is 
always greater than or equal to claw height a under the invention, particularly in the 
case of contoured glass. As a result of the necessary latitude of the wiper element in 
the claw, axial freedom of the wiper element is always possible and jamming of the 
wiper element does not occur, whereby correspondingly good results are achieved 
when wiping the glass. 

In accordance with an advantageous embodiment of the invention the 
two claw fingers should be aligned with one another in a side view of the wiper 
blade, or the distance d should be equal in the case of both claw fingers. This enables 
consistent guidance and transmission of force from the wiper element to the glass. 

In [an?] embodiment of the invention one claw finger is positioned 
offset in the longitudinal direction of the bow in relation to the other claw finger, or 
the distance dl of one claw finger is different from the distance d2 of the other claw 
finger. Asymmetry of this kind in the claw can be advantageous, particularly with 
corresponding windshield and/or wiper blade geometries. 

A further development of the invention provides for the wiper element 
to be curved in plan view and for the distance dl of the claw finger on the claw 
sidewall which is on the outside of the curvature of the wiper element to be smaller 
than the distance d2 on the other side of the claw which lies on the inside of the 
curvature of the wiper element. A further development of the invention of this type 
has the particular advantage that not only is optimal conformance of the wiper 
element to a sharply contoured glass ensured but also that when a wiper blade curved 
in plan view is used, the claw is configured in such a way that the wiper element is 
not impeded in its axial freedom by the claw. Wiper blades curved in plan view are 
used predominantly for stylistic and aesthetic reasons in motor vehicles. 

According to another embodiment of the invention the distances dl 
and d2 are dependent on the degree of curvature of the wiper element when seen in 
plan view. With wiper elements which are only slightly curved, for example, the 


difference between the distances dl and d2 is less than with especially sharply curved 
wiper elements. In this way optimal axial freedom of the wiper elements can be 
ensured even in the case of wiper elements that are curved in plan view. 

One version of the invention envisions that the side of the claw base 
facing the wiper element with respect to the claw fingers and/or the claw fingers with 
respect to the claw base has or have a convex curve. Curvatures of this type make it 
possible to improve the axial freedom of the wiper element, particularly in the case of 
windshields with widely differing contours. 

A further development of the invention provides for at least one claw 
on the claw bow to be an end claw for the wiper blade. An end claw is that claw on a 
wiper blade which is closest to the outer glass edge. Vehicle windshields are mostly 
more steeply contoured specifically in this area than in the center of the windshield. 
Consequently it makes sense to use claws in this particular area which ensure optimal 
guidance and transmission of force from the wiper element to the particularly steeply 
contoured sections of the windshield. 

Figure 1 shows: a wiper lever arm assembly for a windshield wiper 
device in side view, 

Figure 2 shows: a claw bow for a known wiper blade in side view, 

Figures 3 and 4 show: two different versions of a claw for a known 
wiper blade in side view 

Figures 5, 6 and 7 show: three different claws for a wiper blade 
according to the invention in side view and 

Figure 8 shows: the claw shown in Figure 7 in plan view. 

Figure 1 shows as an example a wiper lever arm 1 from a known 
windshield wiper installation for cleaning a windshield on a vehicle with a primary 
bow 2, on which two bows 3 are arranged symmetrically, which in turn are connected 
to claw bows 4. The claw bows 4 are mounted by means of the pivots 15 so that they 
can articulate with respect to the bows 3 . At their opposite ends the claw bows 4 each 
have a claw 5 on the side facing away from the primary bow 2. The claws 5 receive 
the rear body 6a forming part of a rubber-like wiper element 6, which can be 
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specifically reinforced by spring splines, which are not shown, in longitudinal 
grooves in the rear body 6a. 

Diverging from this type of windshield wiper, the main bow 2 could 
be configured directly as a claw bow as part of the invention by providing a claw at 
each of its opposite ends. 

Figure 2 shows a claw bow 4 with a pivot 15 at a distance D from at 
least one of the claws 5, where two known claws 5 are located at the ends of the claw 
bow 4. These claws 5 receive the rear body 6a forming part of the wiper element 6, 
which has a wiping edge 7 on the side facing away from the claw bow 4. 

Figure 3 shows a section of the claw bow 4 with the pivot 15 and with 
a claw 5 from a known wiper blade. The claw 5 has a claw base 8, two claw 
sidewalls 9 positioned on the claw base 8 which guide the longitudinal sides of the 
wiper element 6 or rear body 6a and claw fingers 10 which partially surround the 
wiper element 6 or rear body 6a. The claw fingers 10 are mainly parallel to the claw 
base 8. Between the claw base 8 and the claw finger 10 the height x is shown of that 
part of the wiper element 6 or of its rear body 6a which is received by the claw 5. The 
wiper element 6 or rear body 6a is shown slightly curved in the side view, 
specifically to conform to a contoured windshield which is not shown. The claw 5 
has height a between the claw base 9 and the claw finger 10. The basic rule is that the 
depth x of the part of the windshield wiper blade 6 to be received by the claw 5 must 
be less than claw depth a so that axial freedom of the wiper element 6 in the claw 5 is 
ensured. However it must taken into consideration that as the wiper element 6 
conforms to contoured windshields not only the claw height a alone is critical for the 
axial freedom of the wiper element 6 but also the claw opening dimension o, which 
can be seen from Figure 3, which is the sum of the distance of the tangent at the 
wiper element 6 at the point of contact A with the claw base 8 and the point of 
contact B of the wiper element 6 with the claw finger 10. According to the prior art, 
the rule is that the opening dimension c is always smaller than the claw height a. 

To ensure optimal guidance and transmission of force by the wiper 
element 6 to the windshield, claw height a must not be much greater than the height x 
at the wiper element 6. However, the consequence of this is that the claw opening 


dimension c in turn is only marginally greater than the wiper element height x, which 
permits only a modest curvature of the wiper element in a side view, and with a 
greater curvature results in the wiper element 6 jamming in the claw 5 . If the claw 
height a is selected substantially greater than the wiper element height x to allow a 
more pronounced curvature of the wiper element, the wiper element 6 begins to float 
in the claw 5. The consequence of this is poor wiping of the glass. 

In Figure 4 another claw from a known wiper blade is shown in which 
the problems described with Figure 3 are mitigated by the fact that the claw finger 10 
is shorter than the claw base 8. But even with a layout of this type the potential curve 
in the wiper element 6 is limited by the claw height a. 

The claw shown in Figure 5 from a wiper blade under the invention 
differs from the known prior art in that when projected onto the windshield the claw 
finger 10 is positioned closer to the pivot 15 of the claw bow 4 than the claw base 8. 
In this situation the distance d between the inner edge 1 lb of the contact surface 8a of 
the claw base 8 and the outer edge 12a of the claw finger is greater than or equal to 
zero. 

Under the invention the opening dimension c of the claw 5 between 
the contact point A of the wiper element 6 in a curved state at the claw base 8 and the 
contact point B of the wiper element 6 in a curved state at the claw finger 10 is 
always greater than claw height a. As can be seen from Figure 5, the result is the 
right-angled triangle with the two legs a and d and the dimension c as the 
hypothenuse. 

C is calculated as follows: 

c-\/ d 2 + a 2 

Thus dimension c with d greater than zero is always greater than a. If 
the claw height a is configured even marginally greater than the height x of the part 
of the wiper element 6, or the rear body 6a, received by the claw 5, the wiper element 
6 does not jam in the claw 5 because of the geometries described even in the case of 
the sharply curved wiper element 6 in the side view in Figure 5. 
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Since however the height x of the wiper element 6 is always has to be 
less than the claw height in order to ensure axial freedom of the wiper element 6 
when the wiper element 6 is not curved, it especially holds true that this axial 
freedom in a curved state is always given since the claw opening dimension c 
(hypotenuse) is always greater than or equal to claw height a (leg) when the distance 
d (leg) is greater than or equal to zero. Therefore, jamming of the wiper element 6 in 
the claw 5, particularly even with steeply contoured windshields, is no longer 
possible under the invention. 

The claw shown in Figure 6 from a wiper blade under the invention 
with a distance d greater than zero exhibits the special characteristic that the side of 
the claw base 8 facing the wiper element 6 and the side of the claw finger 10 facing 
the claw bow 4 have a convex curve. By means of a curvature of this type it is 
possible to achieve better conformance of the wiper element 6 to the claw 5, whereby 
better guidance and better axial freedom of the wiper element 6 in the claw 5 is 
ensured, which results in correspondingly good wipe performance. 

Figures 7 and 8 show another embodiment of a claw 5 under the 
invention, where there is a different distance dl or d2 respectively between the inner 
edge 1 lb of the bearing surface 8a on the claw base 8 and the outer edges 12a of the 
two claw fingers 13 and 14. In this case the wiper element 6 is not only bent in side 
view in order to conform to a contoured windshield but also curved in plan view, as 
shown in Figure 8. Wiper blades curved in this way in plan view are used primarily 
on vehicles for stylistic reasons, for example, to achieve a visual conformance to the 
adjacent curved side edge of the vehicle windshield. But even with wiper blades of 
this type it is necessary to guide the wiper element 6 as precisely as possible and to 
ensure good axial freedom. 

As can be clearly seen in Figure 8, the distance dl from the claw 
finger 13 on the side of the claw which is on the outside of the curvature of the wiper 
element is less than the distance d2 from the claw finger 14 on the other side of the 
claw, which is on the inside of the curvature of the wiper element. It is precisely 
because of a layout of this type that the wiper element 6, which is curved in a plan 
view and, when required, bent in a side view exhibits good axial freedom and does 


not jam as the result of the positioning of the claw finger 13 and 14 in the curved 
and/or bent state. 

Advantageously the claws shown in Figure 7 and 8 are also suitable 
when using wiper blades which are not curved in plan view and/or bent in a side 
view. 

All the features presented in the description, the subsequent claims 
and the drawing can be essential to the invention, both individually as well as in any 
given combination. 
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What Is Claimed Is: 

1 . Wiper blade for cleaning a windshield, in particular, a curved 
windshield of a vehicle with a frame with at least two claws (5) to hold and guide a 
rubber-like wiper element (6), where the frame has at least one claw bow (4) with a 
claw (5) on at least one end of the bow and the claw bow (4) can be connected at a 
distance (D) from the claw (5) by means of a pivot (15) to a wiper arm (1) or is 
connected to an additional bow (2, 3) on the frame, where the claw (5) has at the claw 
base (8) a bearing surface (8a) which presses on the upper side of the wiper element 
(6) when the windshield wiper is operating, which surface is delimited in the 
longitudinal direction of the frame by an outer edge (11a) and an inner edge (1 lb) 
and has a maximum length (L), and where two claw sidewalls (9) which turn into 
claw fingers (10, 13, 14) extend from the claw base (8) toward the windshield to be 
wiped running along the opposite longitudinal sides of the wiper element (6) and 
where the claw fingers capture the rear body (6a) forming part of the wiper element 
(6) from below or engage longitudinal side grooves in the rear body (6), where the 
claw fingers (10, 13, 14) are bounded in the longitudinal direction of the bow are 
each/both delimited by an outer edge (12a) and an inner edge (12b), characterized in 
that the claw fingers (10) of at least one claw (5) on the windshield wiper (2) are 
offset in the longitudinal direction in relation to the contact surface (8a) toward the 
pivot (15) of the claw bow (4) in such a way that the outer edges (12a) of the claw 
feet (10) are located within an area which extends from inclusive of half of the 
maximum length (L) of the contact surface (8a) as far as the distance between the 
inner edge (1 lb) of the contact surface (8a) and the pivot (15) of the claw bow (4). 

2. Wiper blade in accordance with claim 1, where between the 
inner edge (1 lb) of the contact surface (8a) and the outer edges (12a) of the claw 
fingers (10, 13, 14) a gap d is present with d equal to or less than zero. 

3 . Wiper blade in accordance with claim 1 or 2, where in a side 
view of the wiper blade the two claw fingers (10) are aligned with each other or 
where the distance d in the case of the two claw fingers (10) is the same. 
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4. Wiper blade in accordance with claim lor 2, where the claw 
finger (13) is offset in the longitudinal direction in relation to the claw finger (14) or 
where the distance dl of one claw finger (13) is different from the distance d2 of the 
other claw finger (14). 

5 . Wiper blade in accordance with claim 4, where the wiper 
element (6) is curved in plan view and where the distance dl of one claw finger (13) 
on the side which lies on the outside of the wiper element curvature is less than the 
distance d2 on the other claw side (14) which lies on the inside of the wiper element 
curvature. 

• 6. Wiper blade in accordance with claim 5, where the distances 
dl and d2 are dependent on the degree of curvature of the wiper element (6) in plan 
view. 

7. Wiper blade in accordance with one of the preceding claims, 
where the side of the claw base (8) facing the wiper element (6) is curved in relation 
to the claw fingers (10, 13, 14) and/or the claw fingers (10, 13, 14) have a convex 
curve in relation to the claw base (8). 

8. Wiper blade in accordance with one of the preceding claims, 
where at least one claw (5) on the claw bow (4) is a windshield wiper end claw. 
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Abstract 

A wiper blade for cleaning a windscreen, in particular a curved 
windscreen on a vehicle, is proposed having a frame with at least two claws (5) to 
retain and guide a rubber-like wiper element (6), where the frame has at least one 
claw bow (4) with a claw (5) on at least one end of the bow and a pivot (15) at a 
distance (D) from the claw (5), where the claw (5) has a contact surface (8a) at the 
claw base (8) pressing on the upper side of the wiper element (6), where said surface 
is delimited in the longitudinal direction of the bow by an outer edge (1 la) and an 
inner edge (1 lb) and has a maximum length (L) and has claw fingers (10, 13, 14) on 
the opposite longitudinal sides of the wiper element (6) which capture the rear body 
(6a) forming part of the wiper element (6) or engage longitudinal grooves in the side 
of the rear body (6a) and are delimited in the longitudinal direction by an outer edge 
(12a) and an inner edge (12b), and said contact surface envisages that the claw 
fingers (10) of at least one claw (5) of the wiper blade (2) are offset in relation to the 
contact surface (8a) in the longitudinal direction of the bow toward the pivot (15) of 
the claw bow (4) in such a way that the outer edges (12a) of the claw fingers (10) are 
located within an area which extends from inclusive of half the maximum length (L) 
of the contact surface (8a) as far and into the distance between the inner edge (1 lb) of 
the contact surface (8a) and the pivot (15) of the claw bow (4). 
(Fig. 5) 
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